In the racemic title compound, C 20 H 15 NO 2 S, the planes of the two phenyl substituents form dihedral angles of 48.97 (15) and 69.26 (15) with that of the fused benzene ring of the parent benzothiazine ring, while the heterocyclic thiazine ring exhibits a screw-boat pucker. The O atom on the S atom of the ring is pseudo-axial on the thiazine ring and trans to the 2-phenyl group. In the crystal, molecules are arranged in layers in the ac plane, the layers being linked across b through intermolecular C-HÁ Á ÁO hydrogen-bonding interactions.
Chemical context
The 2,3-dihydro-4H-1,3-benzothiazin-4-one scaffold has shown a wide range of bioactivity, including antitumor (Li et al., 2012; Wang et al., 2015; Kamel et al., 2010; Nofal et al., 2014) , antimicrobial (Popiolek et al., 2016; Mandour et al., 2007) , antimalarial (Mei et al., 2013) , HIV-RT inhibition (Jeng et al., 2015; Hou et al., 2016) and cyclooxygenase COX-2 enzyme inhibition (Zarghi et al., 2009) . The S-oxides of these compounds have been little studied (a search found fewer than 50), despite the evidence of enhanced activity in the similar 2,3,5,6-tetrahydro-4H-1,3-thiazin-4-ones (Surrey et al., 1958; Surrey, 1963a,b) and 1,3-thiazolidin-4-ones (Gududuru et al., 2004) . Also of potential interest is the triphenyltin chloride adduct, which may have enhanced antifungal activity (Eng et al., 1996) .
Recently, we reported the crystal structures of 2,3-diphenyl-2,3,5,6-tetrahydro-4H-1,3-thiazine-4-one 1-oxide (Yennawar, Yang & Silverberg, 2016 ) and the 1:1 adduct of triphenyltin chloride and 2,3-diphenyl-2,3,5,6-tetrahydro-4H-1,3-thiazin-4-one (Yennawar, Fox & Silverberg, 2016) . Attempts to prepare the triphenyltin chloride adduct of 2,3-diphenyl-2,3-dihydro-4H-1,3-benzothiazin-4-one instead produced the sulfoxide 2,3-diphenyl-2,3-dihydro-4H-1,3-benzothiazin-4-one 1-oxide on two separate occasions. The sulfoxide was also intentionally prepared by oxidation of 2,3-diphenyl-2,3-dihydro-4H-1,3-benzothiazin-4-one with Oxone
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. It has not yet been determined how the sulfoxide formed in the tin reaction, but ISSN 2056-9890 Bourgoin- Legay & Boudet (1969) have reported the air oxidation of 2-alkyl-4H-1,3-benzothiazines to give the sulfoxides, although the analogous 2-aryl compounds were less prone to air oxidation.
In this article, we report the crystal structure of the product from one of the reactions using tin, the title compound, namely 2,3-diphenyl-2,3-dihydro-4H-1,3-benzothiazin-4-one 1-oxide, (I). To the best of our knowledge, this is the first reported crystal structure of an S-oxide of a 2,3-dihydro-4H-1,3-benzothiazin-4-one.
Structural commentary
In the title racemic compound, the planes of the two phenyl substituents form dihedral angles of 48.97 (15) and 69.26 (15) with that of the fused benzene ring of the parent benzothiazine system (Fig. 1) . The O atom on the S atom is pseudo-axial and trans to the 2-phenyl ring, just as in 2,3-diphenyl-2,3,5,6-tetrahydro-4H-1,3-thiazin-4-one 1-oxide (Yennawar, Yang & Silverberg, 2016) . The thiazine ring has a screw-boat conformation, with a puckering amplitude of 0.686 (2) Å and = 65.6 (2) (Cremer & Pople, 1975) . The thiazine ring in 2,3-diphenyl-2,3,5,6-tetrahydro-4H-1,3-thiazin-4-one 1-oxide (Yennawar, Yang & Silverberg, 2016) was in an envelope conformation. The overall molecular configuration is quite similar to the structure of 2,3-diphenyl-2,3-dihydro-4H-1,3-benzothiazin-4-one (Yennawar et al., 2014) .
Supramolecular features
The crystal lattice has layers of molecules comprising alternating enantiomers, extending along the a-axis direction and lying in the ac plane. The layers are linked across the b-cell direction through intermolecular C1-HÁ Á ÁO2 i hydrogen bonds (Fig. 2 ]. While C-HÁ Á ÁO interactions are also present in our two earlier structures (Yennawar et al., 2014; Yennawar, Yang & Silverberg, 2016) , the differences in either the donor C or acceptor O atoms make them unique in each case. In the present structure, the chiral C atom donates the proton to the O atom at position 4 (Á Á ÁO-C) of the thiazine ring, while in our 2016 structure, the acceptor O atom was the one at position 1 (Á Á ÁO-S). In the 2014 structure, the two benzene-ring C atoms are the donors to the only O atom (Á Á ÁO-C) on the thiazine ring.
Database survey
A literature search found no prior reports of a crystal structure of an S-oxide of a 2,3-dihydro-4H-1,3-benzothiazin-4-one. We have previously reported the crystal structures of 2,3-diphenyl-2,3,5,6-tetrahydro-4H-1,3-thiazin-4-one 1-oxide (Yennawar, Yang & Silverberg, 2016 ) and 2,3-diphenyl-2,3-dihydro-4H-1,3-benzothiazin-4-one (Yennawar et al., 2014) . Table 1 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
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Figure 2
Crystal packing diagram showing C-HÁ Á ÁO contacts as dotted red lines between molecules of (I) which form chains along the b-axis direction.
Figure 1
The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level.
0.1212 g of triphenyltin chloride and 2.0 ml of acetone and stirred. The contents of the 2 ml vial were added to the 10 ml flask and the vial was rinsed with an additional 0.5 ml of acetone, giving a clear solution, which was stirred for 2 h and then allowed to stand without stirring for 3 d. The solution was filtered through Celite and then concentrated under vacuum, giving a white solid. The solid was recrystallized from cyclohexane to give a yellow solid (yield 0.0755 g, 72%). Crystals suitable for X-ray analysis were obtained by slow evaporation from an acetone solution.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms were placed geometrically and allowed to ride on their parent C atoms during refinement, with C-H distances of 0.98 (methine) or 0.93 Å (aromatic) and with U iso (H) = 1.2U eq (C). Although of no particular significance in this racemic compound, the enantiomer chosen was the C1(S) one.
Funding information
Funding for this research was provided by: Penn State Schuylkill; National Science Foundation (grant No. CHEM-0131112) for the X-ray diffractometer. 
Special details
Experimental. The data collection nominally covered a full sphere of reciprocal space by a combination of 4 sets of ω scans each set at different φ and/or 2θ angles and each scan (10 s exposure) covering -0.300° degrees in ω. The crystal to detector distance was 5.82 cm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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